Résumé. 2014 
Defects were also invoked in other, less obvious cases of which we quote only a few examples. Feynman [1] has speculated some time ago that the superfluid-fluid transition of 'He might consist in the unlimited growth of vortex lines. There are theories [2] which interpret melting as the abrupt generation of numerous dislocations. In two dimensions the phase transition of the plane-rotator model, a special case of the xy model, has been attributed [3] to the generation of free point vortices in the orientation pattern. With an eye to the theory of phase transitions, Toulouse and Kléman [4] have recently published a scheme giving the topologically stable defects (walls, lines, or points) as a function of the dimensionalities d and n of space and order parameter, respectively.
Attractive as it may seem, the interpretation of phase transitions in terms of defects is not always straightforward and, perhaps, not generally useful. A serious difficulty is the long range of the elastic interaction between line and point singularities in magnetic and similar systems. For the plane rotator the interaction energy between points, with d = 2, and between unit lengths of lines, with d = 3, varies logarithmically with separation. The situation is even worse for d = 3, n = 3 where the topologically stable defects are points whose interaction energy is proportional to their spacing. Furthermore, points and lines cannot always be unambiguously defined in discrete spin lattices. Only magnetic inversion boundaries are free of these problems : being walls for d = 3, lines for d = 2 and points for d = 1, they are well-defined and interact only via excluded volume or self-avoidance.
In the following we wish to show that the smectic A-nematic (A-N) phase transition may be profitably described by a defect model involving smectic dislocations. Up to now the transition has been treated by mean-field theory [5, 6] or in terms of the conventional xy model [7, 8] . It has received unusual attention because it is thought to be complicated by a coupling of the smectic order parameter to the fluctuation modes of the director [8] . (The director denotes the orientation of the long molecular axes in liquid crystals.) The coupling has been predicted to necessitate a weak, but detectable, first-order tranArticle published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphys:0197800390110119900 sition [9, 10] . Experimentally, some materials [11, 14] were found to display second-order transitions within currently possible accuracy (ca. 3 [12] and a theoretical explanation was suggested [10] .
The defect model we are going to propose permits the critical director fluctuations in the smectic phase to be understood as a manifestation of local disruptions of the smectic order. The latter are produced by thermally generated, fluctuating dislocation loops. [19] are finite. This is a remarkable distinction from dislocations in solids, disclinations in liquid crystals, and almost all vortex lines, whose elastic energies diverge logarithmically with the diameter of the strain field.
The self-energies per unit length, Ws, of straight edges and screws were calculated to be [18] and [ 19] if only the contributions of lowest power of 1 /r to the strain are considered, r being the distance from the core. K and B are the bulk elastic moduli of layer curvature and compression, respectively, A=(K/B)1/2 is de Gennes' penetration length, and d the Burgers vector, i.e. the mean thickness of the smectic layers.
The core radii r, may differ for the two types of dislocations and could be chosen such as to give the actual self-énergies. The 
